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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a memory device, which 
stores information by using the change of a magnetoresistance, is 
low in power consumption and high in sensitivity, and further, in 
which data are scarcely destroyed by leakage fluxes between 
adjacent memory cells even if the finer structure of the device is 
employed. 

SOLUTION: In a semiconductor memory device which is composed 
of a plurality of bit lines 31 , a plurality of word lines 32 and 33 and 
films 34 which are connected to the bit lines 31 in regions where 
the bit lines 31 and the word lines 32 and 33 cross each other and 
in which magnetoresistance effects are produced by magnetic fields 
induced by bit line currents or work line currents, the respective 
word lines 32 and 33 are composed of a plurality of word lien wiring 
layers which are laid in a same direction and in parallel with each 
other and which are built up in layers while the upper layer and the 
lower layer are separated from each other and, further, which are 
connected in series to each other. 
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(57) 

i©Stt. 

[*»^«] «Sfe©t*-v K«33t, ^gt<7)9- Ktt3 

fSfl^fii-fc^T. |iiis=s-r7— h*^3 2, 3314. n- 
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Efc* h^tHUIEr?— K^CD3cX-r-S>Hl^l-^J5E$*t s 
St<D^ ^ y -te;u biifcct *««t-r**## 

•nee* h&t&x-t&tmz. n-*3Ka^&o>*3K 

Ktt&nreif ? us two- K«t*«3txt5««i= 
»j***t, wee* httf=tt$u&ffi?*ttfttt&*<)jRtt 

[ffl#*3] tfTE&jMfttttSK6>±JlftlM4TJ|(Dlt 

If 2 Etta>¥«{*Ett£B. 

[ffl#JS4] ffir£Bft&£&Jlina±Jil=Kj£$:h.fefflr 
IB -7— K«JS(DB35^|Sli:mrIBffim«fii5a*^<7)TJSI- 
ff^ $ *vfc huIB 7 — K*I^ wmSSt^ 1°) l*S L Mc3S^|p) T* 

fcHuE?- KttJH*«7- KMttifillcEJULfc-feJUT' u-f 
1 $fel4tt*4l2Ett(D¥*ftEtt&S. 

u-fOBMIHciiji.vt?— KIMg|ftls)B(::££i::Ktt$:h. 
[»*J®7] ffirEttft&ttttSllG>±Jll::ft1 ©"7-K 

£3fl>r7 — K«»36<»***l. * & 3 (D 7— K&S 
(DTHlcfMW?- h*tiJlft<»jft£*u fl&Eftl ©7- 

free? utiXx-rittBt*© 1 ?— KittiNe?— k 
n»i=itifl«M«-r*«ftiettJa*iii*«?L4a»oj'^ 

y-biUfc. 

9— Ktt*A<&-fe;U7U-fS8l::33l\T. we?— k«ic 



tt*eM-r*a»©r7-K«e»iattt. nee? hit 
fcWE?-K«fca<3«r*«*i::»ja**u uief-y 
h«i=itft&flrr«ttftafitfttt&aftiiin& £<i*.-s« 

y*«o«to*tiu&-r**i<D*s[ii&, c©*i row 

9tt 2 ft JWDtWU-f 

OTf-v h^CD-Sglc. flfe4g<DSfiJ:y «Xl^«tt«1Ktft 

(*E1SgSo 

o] nit. 
wee* Httsx-rattft*©?- Kuture^- k 

nree? hi*£iiirE7-Kttfca<xjr*s»*i=»j*3 

^y*;ut*<ffi;it>*i, 
a«**tfc3E«a*<a*i*iwrffi , 7— K*t c*u=in»-r 

SHirE 1 ?— KttlUlIc, flEIEm;7il«fc y fc/h* l*j£»35j!>< 

its. 

1] tf* h&<t. 

*u met*? hitrcit^jjftia^&Bfttt&aiijRfltsflia. 

a«**ifciE*3tt*<i«*i*lWE , 7— K»l=»»-r4ffi© 

[ii*«i 2] as*i»t'v utt, 

mt&r>- Kaa>*¥aiBi4iirEtfy hct^xtt«fiB«s 
« c t t -r -5*»(*E!sss. 

[000 1] 

fT 5 *»<*E1SSSlr H-T -5 o 
[0 0 0 2] 

[St^roftffi] #B. ^Dl^jt * 'J 14, ^^3>t°a.- 
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Rvmftmtms.zmx'mmztixi^o *mn**^y 

(Dm^tLXlt, jf #§tt£D D R A M (Dynamic RA 
M) . SRAM (StaticRAM) , ^Stfi©MROM 
(Mask ROM) . Flash E 2 PROM (Electrical ly E 
rasable Programmable ROM) HA<7filIlcai£:boT^ 

ftlZ* DRAMIi»^14>^E UT-fci)lct|8b-r. 
*-CD<g=>XF1f (S R AMICJt^T-b^Hna^l / 
4) , iSgtt ( Fl ash E 2 P R O M) (Dj^T'S+lTfc 

[0 0 0 3] •^^X.plHlr-^W^'fStDFIash E2PR 

oMii, nmzvi&z ttfaimtdtf. mt&a®®. (w 
/e@w *<i o*mmtdnt<, x»#a*-B»M*v 

BflrigSJE (1 2V-22V) £g)Rr*-&&SA<fc«« 
<DRgB**£>. D R AM?Ilirfrif§A*|iTjl"i"Tl % &l. N o 

[0 0 0 4] Z*tl=»LT. SMS***-*/^* (ferr 
odielectric capacitor) ^ffll^fc'FWSStt.* ^ 'J 05 F 
RAM (Ferrodielectric RAM ) 14. 1 9 8 0^|:S$ 

£<. xia*-aiLai;s#a^raA<DRAMSjgT?fc 

y. 3V~5V»f*tf^ffiT?&4»©*Br#*4fc*>. 

«#&iL0»A<1 o12-cii, lOOns^J^MA 
T?, ( 1 0 0 n s x 1 012) / (6 0 * 6 0 * 2 4fJ>) 
= 1. 1 5 HT-as-So S#gSxl2lSfe*<1 0(D 1 5^JiLt 
T*fc^<b. 1 0^J»l±il&Bltt>!><aJ3fe-*\ DRAM^fl) 

[0 0 0 5] ZMzftLX. ifi^GMR (Giant Magne 
toResi stive ) JI^CD&fUgta ( MagnetoResi stive ) 

(J. L. Brown et al, IEEE Trans, of Compon 
ents Packaging, and Manufacturing Techno I ogy-PART 
A. Vol. 17, No.3, Sep., 1994. Y. trie eta 

I., Japanese Journal of Applied Physics Letter. Vo 
1.34, pp.L415-417, 1995. D. D. Tangetal.. I EE 
E lnterMAG'95, AP03, 1995 11) «, Z(T> «fc r> £&m*£ta 
x&S£fJfflL-f=icttg«l4. #«Utft*£U xan 
ft. AttftHtltEE*0SHrl=fti*.. «#&*.lall&*<i O 
15jai±t DRAM7- y-v K ^ 'J. SI/H 

a r d D i s k (HO) *£-t©**«#jM.*RT«6tt 

[0006] 01 7 (a) irftSECDGMR.^'JCD-trJU 

¥115. Hi 7 (b) i=zro¥®gia)B-B 'BrSBI 

®1 1 (a) atfHl 7 (b) l-*-rj:-5IC, 
GMRHUfvl-i2, 3l=K$l&lftL. 9— K«4 
liGMRMi cD±jfl;t*v HttSEX-r**3l=»fi6* 

ftTU&o GMRBMl|Cl4. -j-Jf^- 
2 Hi 8 (a) l=«-*-«&5»l*aBtt» 1 

i. iwttvftm 2. &i/8tattjf i 3©sis^b 



IGMR, mttyMt&ft&m^tzGMU.'PCMR (Colo 

ssai mr ) m&m&ztixi^&o 

[0 0 0 7] GMR^^E'jrolSt^^Hl 8 (a) 

iz7jk-tx&&-£;mGMRm$:m^xmw?%o &m<z>m 
mit&m&mn. 13*><3. 00 m. Mtttiwi 
1 2A<2. o</m ts^ro^JSiiiai .fcytsi^. 

MH»M 1 2 5±Tck y l*t?9HM£JI 11. 1 2 CD 
Xfcf> (spin) I*. -lfPffi^T-l±5cjtffiSttffll-J: 
ySLMcjS^lfijCOXev^^O,, fit, HI 8 (b) 
IciF-fr?— K^S3Kl-«fe*eS^<t. 018 (c) ic^f 

B1 8 (b) , HI 8 (c) t. JtlOl^* ■ I4$&® 
©BBBttfr&^llMB^omaEJ&lSil* * L. Olz x ii-?-c7? 

CCOJiiiJlCcfc y. 9— K^tt5SlcJ:^ffiS|^l±t*-v FlJii: 
?ffl:GMRRl 0)2OCD&ffiBttJf 1 1 . 13IZfM3f 

*o f-> hmnzaiz&zmmt'j- F*gi<twri-GMR 
Mico^ttBi 1. 1 3izftm-?&. %w&mo>z. 

tf>;5lR]£^b$trT. ffi2H8f£Hl 1. 13 coxtf> 
^iSj^JS^Ifilir-r-St GMRMcomm»mi*S< . x 

e>^(S]$i^-^in]ir-r-S)i:mms*tA<<s< ^c-5o zo> 
ttttKftiiffiifliox tr voffiw^ifiicD^-iz «fc y y . 

[0008] GMRlllClt g|1 6 (a) . gl1 6 

(b) , StfHi 6 (c) i-^-ftSfcxtf >/\*;u:7I!!g 

MRMtftUgSftTl,''*,, 016 (a) I4£MI|£6£G 
MRm&*-?. COTMl4Tfr£>ll!IlC5ii8t±Jf 2 3 (C 
o, NiFe. CoFe. N i F e C o (Dl^frfr— fl 

&±temi$.mmk-?z>o ) . #{att3i{*ji 2 2 (Co, 
Ag, Auo^rtifr-mziittmmmmt+Zo ) ;& 

tf5$5at4Jf 21 (Co. NiFe. CoFe, N i F 
e. Co©lvrftfr-a*±fc«tJiUBfci-#-«. ) WW 

l4S»*«l=xe>*l*fc1*. CI+l* "1" ^r-^t 

$ -0" -x-^fr^o ^fEtt^S<t LTI4. SHSt* 
121, 2 2IC7— F*«SC0«3it^rSll=^L.rj£^|S]<DX 
e>5J#t=1i-T. Cti^ "0" f-^irL, 

It. $t ) lrR^4^^S]$|a]l^TL^€>Xtf>^|S) < ^:i£^|fi]lr 
IUfe^5^*-r-5J:3lct*-y F$Sl-m3S*5SL. 
J5M<&0>* tf>*|S)l=JiT3i«14JBa)X t°>5Ste$ 
1* "1" t— * ir-T-So mi-. HIE«**£ltTfl*xe> 
l4SlEl±-r. 9-KIIS35l-J:i)?S^<!: t*«v F^tt3Stl- 
<fc *«l?C7)^)««#A<J5telc «S« x * JU*- 5S ^. fc 
li^lr(75^J5$E-r*. a^dJLI4*-rr7-KH^|fi)ta 
^|S|l-S#ii^B#J;y/h$^m3St53SL. ^co^e> 
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<D?DlS]^(5}-f-> h^^|S]l-iajlt-So "1" T 

■a-^^isji=t*-v mams**** - . -cdb#. "i-^— $ 

-caMxf*. xtf^ifiitliea^CSifiit'jjifc 
46. Xt°>l*7- K^rS]lcStMrJ5^(fi]lc|S]#. $£ 
Sir LTl^mt±S<*KcDSStl*Sfi6x<!:^-5o u O"T 

t*-v h^|S)lc|6]<^jb<?i*^ C7-Kj£SgSrf><>Mn* 
tztb. RfcliLfcl,*) , iig£i:LT. fc*-v hl®(7>igtaf* 
teSta-t'Ef-S (J. L. Brown et al. IEEE Trans, of Co 
mponents Packaging, and Manufacturing Techno I ogy-P 
ART A. Vol. 17. No. 3. Sep. . 1994. ) „ 
[0009) 11 6 (b) 

<d«j££^u *<DKmtmfrmo>T<D$xmv±m (n i 
Fe ceo) ) tfti>o>mtit%iinzW}ftTrh^ti~& 

•So Si 6 (b) lc^-r«l*Tfrt>IHlc3<fcmt4lf (N i 
Fe (Co) ) 2 6. im&mtem (Cu) 2 5. 8.V 

( ¥) «KBtttn (Copt) 2 4*»jiK-c*y. 

SEI*'h2?t^ ( Y. Irie et al., Japanese Journal of Ap 
pi ied Physics Letter, Vol.34, pp. L415-417. 1995. 
m o <fc^T. 0 16 (b) #]*.(*. ttSS«J:U 
^WWir^tJfe^-KttWSt^aE-ri:. (¥) ^SfiStt 
ill* "o" ^r— ££EttU «iB*mfli^ 
£-7- K*«3lE*3t-r4:. (#) SSC&ttlll* "1" t 
— ££ES?-&. LB#I*. "O" 7 s —- 5» 

sst-r <t . ttttttn 2 6 i*®a«i4s 2 4 1 e>t 

fcyjgtatfSKfc&o "1" -x-^CDti^r, 1*8*14112 
6 t ®K«B14B 2 4 e^ltB^n t y fi«ta£ ft 
*. C<D»fitfiS<Dffi«£E8fll«.<!: LTK^Ul-r. 
[0 0 10] 016 (c) I*. te<D!MS-&S>Xtf>/\*.U' 
^Ma?<59^*-To CG>*l4TJo*&HI=l*«te« (N i F 
e (Co) ) 3 0. JHRttWtM (Cu) 2 9. $*ffitt 
KNiFe (Co) ) 2 8. &tf&&ttt£Ji (FeM 
n) 2 7fre>ft.i>;«ll{*-efc-&. 3*8114: Jf 2 8 l*J5&8t 

to. «C«14Jl3 0l4*1.»«*l=J:yxe>A<K 

Is LTXtf *filEI=*y««SE«-rft (D. 

D. Tang et al.. IEEE lnterMAG'95. AP03. 1995 

m) o 

[0 0 1 1] CKDcfcaftGMR^UI*. 2UZ7H?f3lSS 

MRMT-14. «7— Kltlwl OOmA~aAfl)*S6ta 

0 0%^if)<plHg) ^CCtA^-e^-StOXDJSSmaEA^ 
it^-T-S^r-feSo Wl=. 



£i\ 7-K«i;:i**#&«9hM&KJ:&«. attco* 

na>Aii»i^J&«t£<b* (SMR$) ©Wftfcffll** 
£. Atft?— Kittt3E&c h i prtr-Sit-r^S^fe 
y. Ml'. «»©9-K«taiR-r*t, 
;H«*3itA<3ittt. 5lflHtl::83il**G>«fcft**#ft*j5 
JeLttiDHflliBl 6 (d) ic^-rasn- [O 

e] tMRmtm (%) a>B«-C»WC**. Stt©G 

) t\ mtmitm^i&mm&tfis.^ (Bmizm 

) Lfr*K. Ctt<Dttl=1E&WttJl. 1MR$»I 
S»ftR*<*HtLftl*. 
[0 0 12] ^Jfeaffi-CI*. »RLfc?-Kli 

$»£&^B#T?l*P^£ir;u©^— 3»©5£igjb<@;r y . -x 

# & * *ir i^fc** l-Stt-tz ;u©»tt*<b * R« « tt * 

C*U4. flMUHbjMifcKif. 
[0 0 13] 

[*B^A<»3iL«i:5i:-r-SS^] &L±t&m L-fc<fe 5 1=. 
^^OGMR^^'Jlcfc^Tlot. #MK«BW*-/=U «2 

tti oi5ja±ti o^ai««i^*<Rrte-e*«3&«, s^iffl 

^<b* (MM Rip) <©*r»*ffll^i:. Ktt 
«SS*ch i pAVStMUiftU. Ml". 

[0 0 14] *^B^Ii. ±E*«**ILT*4*lfct 

<dt-. fitts»fit©^^bi=j; y««*iEis-rsiEit^aic 

[0 0 1 5] 

(IKK) ±EHSH*»»f*fc»l=*«M©*l lis tt 

l » \z umm? fff fttHuia 7 - kwi & <c «« 

Kit BtlEf-v r-^<tHtJE7-K^a)xX 
[OO 1 6] X. ±EBHS»3fe-r4AI=. 

21*. «§t*(Dt*<> h«t. tree ^ hitsxtst 

h*M^ b 4c 7 - KM t . 1MB hf f h • t «r 

E9- K«t4««t4ta«l=»**iti, WE Iff Hi 
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;ut *<«fx. t &tt«£-r*¥wtteB gess 

[0 0 17] 1 Si;S2<Df|BJ|rfcL\r»*L^ 

£=h.fc^S&©iiiJEr7- K«IJl<7)«3iE^|S]l*S^lc|^-^ 

b) BftBtttoBBOiBfcRBSifcfcroe^-KBB 

©ass^rs] t bebbb ftttgnoTBi:: jbb * *tfcm 
B9- KBB©BB*fin*siM=a»*fii-cfc*. 

c ) «B«fi»&»Ba>-tBi::»Bajh.fc*rE , 7- kbb 

t. «rettft*Jfta»Ba>TBI=B££*ifette , 7-K 
BBI49 — KB*GH=E5U Ltz±H>7 U-f ©— Bl=*Sl» 
TB«3*iTl*«. 

d) ±B©7— h'M t, fflrETB©lilrE , 7— KBJft 
•C««**i***a> , 7— K«(*l»lH-b;U7lx-f (DlB!«l= 

e) Bft»£*ft£tt<D±Bl::&1 ©«7-KBB*<»B* 
*U * fcl-SM ©•?— KBB©±Blc&2©r7— KBB 
*<Jfcj££;h.. BEBBBttBBBOTBKBaO^-K 
BB#»B**l, *&l~*30> , 7-K|»Jia>Tlll=*4 
<Dr?-FmBt)WtftZti. «rlB«1 fl) 1 ?— KBBtBE 
1409- KSJBi^-b^TUW ©-SffilCfclvC&BS 
*U IWBB2© , 3-KBBfcttEB4©'7-KBBfc# 

nit, buib tf •>> HttaEx-r^ttR*©'?- kb 
t, iire^-KMsnrtMko^-KiftnhBtt 
t. mse<> h«tOTB9-K«t*«3Ex-r*«i«i=ii 

BS*l. fIsBt*-v hBl::B9lJ&M*-«&*l&iaftBB£ 

Bi=asi*-c. suier?- KBi=*a>teBa>BttJ: y 
«ia*tt«-r**io!)«aiit. c©sgi obbbkb 
«$*i&B2©BB«T?fey, syro-fe^ur u--r ©-asc: 

*bb**b 2 ©BBBttfB* t*<#Bt r 

6¥^tMBttgm£tl«-f -5„ 
[oo 1 8] X. ±fB^M£fl?;*-r-Sfc#>l-. *»B© 

*4i*. «is*©t*-v nt. Knee* usijxts 

-KBBBHBfc. HirEt* hBiBE^-KBitfS 

x-*-*b*i:-»b**u me-y 

B0BBttttttBB4:£B;c.«£B0j(% l J-ksu&. fi 

t*i»ttttwit*fi©t«i:. c©sp ©mas 

Bt»B**i*B2<DBBBT*y.'jMfl>-lzjU7U-f © 

t*-> kb©-bi=. BB©B&j:y t.fti^Btt$ft&-4- 
«at 2 ©bsb t #b*. b^fc c t $tttt£ 
eb»b 



[ooi ff] ±GM£fffttifeAi:. %mm 

*5i*. «E»*©t*-v hist, mrifif-y h*at5cx-r-5 

-KiI»B»fc, »Bt7 hBtWE^-KBttfX 
xr**«i=»**#ifttfti=. ME tf v hBa*«i= 

mmmm-r sbbbkmbbs m*. £*gi&© x^ut* 
t^Mbk a^itifciEwa^a+i-BWE^— kb 
t ztti=imK-r«inB , 7- k«ibi=» bejebbj: y t 

/]\ $ i\ jfi«at A<3K*i * 1BJ§ t *. 6 *ifc c t £f#& t 
f «¥«{*BBSB $ BBT -5 o 
[0 0 2 0] X. ±EBBS»at4fc»l:. *3SBJ© 

bb*©?— kb*. BE^-KBSBBrsBB©? 

-KBBBEBt, i!Bf'> KBtWE?- KB©3£X 

-r«B*f=»B**L. Bee* nticttjfl*tt-r*«* 

«fcB»B£B*4BB©*^'J-feJUt*<Ba.&*U s 
BSftfcJEBBtfBtiSBE'-J— KBl=B«-r*B«>1Mr 
E7- KBf-li. fTEIEm;7S<J; y fc'h$l*a»m3&*<8fch. 

■set t««t-r**sw*E««« 

[002 1] X, ±E«S$lS3i-r5fc»IC, *^BJ(D 

*7i*. BB*©tr? Hit, mee? i-Btax-r-s 

BB©7-KBt. iEf«y hBttfrE'7- KM*t£X 

BiftaBBttfBA&ih. m&v— K«wo*spa«i*Bir 
hBtB£*B«**-rs;:t£BBfr*¥* 
*ebbb 

[0 0 2 2] (fEffl) **IB©mi Sl/m2 |C.J:^I4, 
BftBSt«iBBI4. «*B©7-Kttl=J:*B»a> , 7- 

KBB©B3tl=J: y *B*n*^««*©IB»*ait 
*. tot, 1B© , 7-K«£m*fctt*©«ft«!aa& 
»«*Bt^=EB*BI=»LT'7- K»©B»l=ISISlt 

B*-b;u«WFT*»tt-r4ct-eB5iJ»tt*i*. «-«3t 
BA^e>B*i*BB*BL^iKI*» fl6*<DE«»BI-*f LT 
BlSHtKOBSlEBT?. 7- K»©BBI=lt«Lfc*#«E 

— KBBB. 'hifteh i p;8Rm;TiT?*#£ffltSi«m 
^^b^^H^-r-Sct^T'^-g), 
[0 0 2 3] X, *f!B^©»3 lc«fe*il4, SLM-^tf I- 
BfiK^+iiBBBO^-KBaJBIWlcttR^BftlSfita 
»«A«TU-f«l=BB4*t, Bft«tt»*«***l=L 
rSL\|c«[S]-r^'7-K^lcliSt^lC3£^|S]|cm3itA < 5it 
*^.*o f lt> JKEft-b/UTb-frottB©'?— K«B 
nHB©B9$B$UBB-rtttf. tt»(Dt^7l/'f(09 

«^©-tz;U7' U-f ±i*©^*a* $ffl)^i> C t A<tB* 

-5) o 

[0 0 2 4] X. tZ&tllt* mUZ-bfrT 

Mot*? hmmwi^m(Dmm^\M.mmmtH^ «b 

©•b;uTH'©t*-y hB*HB#l=»tt*i£Tt,. BUB 
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[0 0 2 5] X, *5%mO>n5 Ucfctlli. SS?r?-K^ 
C0l?g£, Klimi=EKLfc«mil=. WR?-K 

[0026] *mm<j>Wi6 icfcfttf, s«r?-Kjt 
l=3S*i5«JU= <fc y , * 'J -fe-iU^CD^tiffi^ 

cDi5@£, nn* 1 ?- K«i=«3^<f isiR^- Kuta^iRi 

CD«3S£3KU lifjietftffi#CD*#££P#6:£lR]lcii; 
[0 0 2 7] X, -tl£;fc#£B.SCD!g6UJ:;h.l4, 9— Kit 

tm%%.tii&i%:mmo>m.f&£®i* y ts^ < 

gjl-Cfc-So GMRMfeli. CCD5*>, X& 

^iGMRlltCu. Au, Ag, Crfrolfgitt 
^tfcJlCD-hTif I" C o , Ni, FefM^tlf.©^ 

GMRiiicu, au, Ag, c r moiE&m&m&m 
©MincoPtf© (*> ®ft5St±ji. teron-iui- n 

i Fe, N i F e C o l|<a$*et4Jf LfdgT?fc 
■6. X. iffl7.t'>/^?iGMRitLt> Cu. 

au. Ag, c r moimmamwmnKWizN ■, f 

e, N i F e C o «0«HB1£J|£ F e M n 3|C0J58{814 
11 , teCDtf-ffilCN i Fe, N i F e C o S?CD$MSttJf £ 
»j*Lfcflrcfc5. X. A I 2 0 2«OJtiMBttlMM 
(DJUPJJIC F e m<D&M&m £ ft fit Lfc h >*JUSI G M R 
Jg, P r, Sr. Mn, 0§?tfcCMR (Co I o s 
sal MagnetoResi stive) UtA^fo 
& = 
[0 O 2 8] 

[|£B.8a>Sli£aH&;g] KIT, g)®^#ro.Loo*IEB^cD 

(ft 1 hi (a) [**sEfBfl>m i anm 

mm X- $> •§> Ernsts » s « m l fe¥«t*eis£ft $ k 

B^-r-SfcftflJ^^y-tr^BfBEir-fc-So X, 11 (b) 
l45Uf::K}gT£4tilJK&^y4z;U£^Lf-¥®0T'ab 
y. 11 (c) l£-tz;U7 U-f CD"7 — K CD Br li EH <h 

[0 0 2 9] *HigC0^T-l*gl 1 (a) . XV (b) 
l=*-f <fc5lc f^t-g3ii. c^<t y-tH&tfTJi 
l=#*«MR*sh.fc-tli , 7— K«3 2. TJf7— Ktt3 3 
ttf±LftmzstXLT1&m2*iXtSV . 3eX-f -i>ffii£l= 
P4is>!><tf-V 1 l=&8t£:h.fcGMRl!S3 4 A<ff2)5£ £ 

*tTl^>5. =>*y, GMRI3 4 C0lt±lr±Br7- 

hl£3 2A<^)S$^ itTI-TS 1 ?— K&3 3A^lff, 
*lTl^e X. -tJf&lTFJir?- KJ£3 2. 3 3I4GM 



RI3 4Si;®r B 1K^li$ A.-eS«^SSC0fSlt^[S]IC 
«fcy*5 *5l=»J***i-CL*.S. »fSJIgl4±JB, Ti 
? — K*g3 2, 3 SFBlRl/C^tCxtGMRMS 4Si;t* 

[0 0 3 0] ifcl::, CCO^^E'J-tr^COi^^— K^3 2 
IC ffljUiftBOSBflUy^flMH (OK-) |=*3S$ 
3I=I4, JftBtt^fiMHcfcySSfl! 

(OI=*) |z«Stt*3ttr. "Tix!:. -tjf 9-Kji3 22S. 
1/TI9- Ki£3 3C0S3SI-* y T> 

<<7costei:cojigijicj:y, H+:fifll*iFii=fii#. 

<t Lt. -t*;uci42 hl£l=cfca^aJ l i^£^*^-t^-fc 
£J^i^ffi#^;^)<#l±l,-C, GMRI3 4|Cttffl-f €><, CCO^ 
ft^l*, mS5a^f^i|i:-r-S)i:1 JfCD 1 ?— Kit (tt* 

a«> i=j:y*±-r4«#a>tt2««>«#^«-c*4. 

[0 0 3 i ] #J*.f4H i (c) [cjji-r^5l=. 

±B&tfTH7-K83 2, 3 3J. -b;UTU-<C02E3S 
4z;U3 6aA^b, aJg-iz;U3 6 I £-e5l##f4L, il# 
^-trJUTU-f C0£ag-t?u>5!-> h-3 7l=J:yit5llfttt-r 
£<t, >Bll«3tl4tt3|EtH— Cfeyftjo*?,, 2 ^C09- 

[0032] 3-jf^comi±cDEp*ni4, ±f3 r ?— Kit 3 2 

1=147 — KMUEHI3tt3 5<fcy V 1 COmii^EP^IU. T 

B9-K83 3i=tt^— K«e»@»3 5* y v 2 com 

(ai-fga$*l-5. V1>V2CDJi-&. 117-K83 2 
1=14, ttB2Efl*l=*xftjB<aE*U TI9- K&3 31= 
14, &®aiR]£a)m35;&<SSt*t3o V 1 > V 2<DMt L 
T, V1=Vcc, V2 = OVt*fc^Tt&UL. V2 
>V1C0^tLr, V2=Vcc, V1=OVf^T 

ai=V1, V 2*ffftC0Si4t LTILS r-$S^iA 

S#^ICV1-V2^#<, ^f£LB#l-V 1 - 
V 2 */JxS»l=fc*itfJH««3tt*W«-C**. 
[0 0 3 3] **Jfe»»l=J:*itf. Hi:M8jrtJ: l J 
/J**L^— KH>6»S3Slc«fcy$fe£-e#-S. X, -tl/^. 

-fe:>Xg£|n)±©05:i;b<i5rfi£4:fc£o 
[0 0 3 4] *Hffi}gail4, i1 (c) l=^LfctCOI= 

J&ff$^l=l4. ±2ELf=GMR (Giant MagnetoRes i sto) 

itircu, au, Ag, c r if <D$mmamwmo 
Mflgicco, Ni, Fef&^c^ib^a^itii 

*tttt*1*fc3£»IS*i!GMRBI. ft 12 Cu, Au, 
A g , C r «0>#9ft«tt*f*:J|fl!>H-flil=. CoPtfffl 
(*) SEKffittS, te«l=N i Fe, N i FeCof© 
*«lltiS*«Lfexe>/<^fiGMRi, 5EI4 C 
u, Au, Ag, C r «(D#3i8i1£4M*Jla*1lll=. N 
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iFe, N i F e C o W<D&Mte.M t F e M n f C0J5& 
ffiftjf. {fi<Dtt«l=N i Fe. N i FeCo*CD«*«tfe 

>t«;HGMRiiLt> a i 2 0 2m<Dimm&&m 

mOMMiZ F e f CDSS&ttJi £fem L fc t, CDf A<fc £ . 
X. GMRl©ilCliLT> Pr, Sr. Mn, Of 
^tlCMR (Colossal MagnetoResisto ) ^ti<& 

[0 0 3 5] (35 2 0>mm<Dtem tlT. *fgBJC7>1g 2 
«)IIS£}f$®a>*#t*felSgM*lttBJ-r*c @2 (a) it 
>^EU-t;i/Sr®Ss El 2 (b) li-t^TU-fCD 1 ?— K*i 

li, f ©7-K^l4 3a, 43bt. Ctl 

f.©Tll:M*HfeGMRl4 5i. c<DTH|-ffJJ$ 
Ztltzmi mS^ZOil— KjtJl4 4 a, 4 4b£t£lt 
TL^i)p fc*'V r-&4 2li4jfC0'7 — K*§H4 3 a, 4 3 
b, 44a, 4 4 b txXL, GMRI4 5l*COT3cX 

[0 0 3 6] C©>^E'J-fe;U4 1 Irfg^-rSffiHl 

l~-3l^Tlft0^-r-5= > : E , JH2;U4 1 CDfH a CD 7 

— KHJS4 3a, 4 3 blzH-^|RlCOm3!E^3iEL. S?3 
Mf4fflTl9-K^4 4a, 4 4 b IC. $ 1 
2C0r7-K$*litj£^|SjC0ll3it$;j1tt-C < i:lcJ:y. 1* 

cor?- K^com/Ttfii*^<tf^f T-fcott, 
i=j:y«fc*i=Jt^&4«<o«**§s±-o#* GMRI 

[0037] mz % KitJia>&tti=oivciftiH-r 

•5c ^SEC7)^^-C?l*mi h*^H4 3 a i:m4C0 

7— KS8S4 4 b. H2 CO 7— K*£H4 3 b t^4C09 

— K&B4 4 a. SLlS-%1 CD 1 ?— KJ&Ji4 3 b<!:Si4CD 
7-Kil4 4a? ( g|2 (b) IC*-T«fc-5lCs "b,»U7 
L"f CDpjai-e. 3>^^ K46a, 46b, 46clC«fc 
y*M»«Sl4-ri^4. ftoT. S6*tl^i:>NeS3KT? 
fcoTt4 «<D£j*B»*S*«T?#. Sgl COHSIff^J: 

y^^icigi^gmsscoLs i a<h^t?#5c g 

£:*<Rjf?Elcfc5, 

[0038] ft. cc-cjaKfcftjisitjijizifa-r** 

Jii*H2 (b) i^-ricDicpgibftfciv 9— Ktl^co 
ep*p«Evi. v2icHLri*mi coni£coft^<tiii$ 

[0 0 3 9] (^ 3 COSJSCO^®) ^ic*^B^rom3co 

-r -s^s t'hftii^it r? - Kit tr -v ^ -5 <t , 

^CD<fe7^Fp1IiA<fl±-r^><k.m^ti5c o*y, 

<? h 4 6 a TWfJjfc;* +i5fc»lc. TJ1 W7- K&JgCOg 

±11 (1g2C03l8£CDfl2®CD#JT-l*g|3'7-K*gjl4 4 



[0040] **it»tt-ci*BI3i::jS-*-j:5l=. -t^T 

(S3T-littffl!llctg!gH-ar7- K«i?i!ilHlK$*lilSL 
fc„ ) . &2z3>*it hlCcfcy^-K^ffiftESS-cotS 

3 1 # B-r c <t ic cfc y ±shPp1S £ a?* l x i>-5 . 

[0 04 1] zcoiiSK 7-hHMUbla)B£(D»ll£4B** 
IfclCfT U-S-fe^r L"f |b]±I*EI 3 IZtH?*. 5tt\z 
-fh LTiSig-r-5c -b;U7U-f ACDm2CD±)f 7— K*f 
CO <fc 5 {zMMMBtk OfeWiS: '?ft>te i^tt-fe^T U-f 

A^[S]ic i e->T-rt.-r„ 

[0 04 2] ^llJSft^lZfclt-i)^— K^CDKtSI*. H 
m$ffi<T>tzlsb\zzi>$5 h£g-T53 mU±(0^~ KML 

[0043] ±a>Lf=«fcdi-. 1 jfeo^— K«*ffli*r 

SM^SGMRIC "1" &LC "o" ?-$£$m£ 
■tt Zyj&tfXM. ( J. L. Brown et al. IEEE Trans, of 
Components Packaging, and Manufacturing Techno log 
y-PART A, Vol. 17. No. 3. Sep., 1994.) l=<fcy^*Q-C? 

ccDien^ieT-ist^ttiu mz&ft-miz'j—F 

[0044] ztiiztti*. &mo> r J-vi&$ : mi^tz*m 
mx\t. m<ft-tzLmtm$&#-m<Dv- ^mm^tm- 
75isiir3iE-r-tA<r'#. ?^?SffittJicoxe>co73is]^p] 

5c ±5fiLf-^5C-C "1" ^-■S'*##^fcli^tl^ 

l=«fc*laUi«ff C(DB#, "1" ^-■S'r- 
fe^tl^ Xtf>75lRli:lHl|£{a^A<|5|i:?3|pl-efc-5f-to, 

^|S)lc(6]< 0 fSmi: Lt. t*-v h^CDtSfctliftiSfiit^ 
5>. "O" 7 s — *X-t>tl\2m&&&m<D*\i'l'l5fat® 

$£Mmmu&j5ftX'&&tztb. i-pmnrfciz&zm 

5i«14JlCDXtf><D7j|S]A<|5l-t*^ h$S^fSjlc|Si< ;rj7b< 

/•^ii^ *l= 1 73 lS]T*^t;„ t^oTs H4lc^-TJ;5 

ML. #-b;UTU-<lc^iia-r5=& r 7-K^<7)-SSgiJ. 04 
AtfV 216^59- KS®C0^gP$*iHb-r-5C 
t S3(75-7-K$IHIi, 12^9 

-b ni=3 1 1 m $ +1-5 . 
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[0045] *mmnm£m2 ommmo)* 5 iz± 

m. &1/TJ1 lc#/?S8tll<D9-KaiA<3>$? Hc<fc 

yttju»tt*#t*-bin«jfii=affl-r«tv2«(iiitt*s 
eniBie. ;&tfr?-K!£££/jNi£i+;u-;u^&jrtftc 
[0 0 4 6] emsommmm) #i=##tBja>m5<z> 

&tt»ffi£B5 (a) St/ (b) $ffll»t»»t«. * 
§£J£ff38SI*@5 (a) (c*-rj:5lc, GMR-fe;U7 1(D 
±ifl)9-Kg!$2i (*T3-K«7 3a. 

K87 3b) tu. #m=H-*fiia>«gt*sttLr-€- 
4 ommmo <t ? i-gm rkcot^ici*^— k 

[0 0 4 7] C£><fc?|r % GMRm<D-t®}frT$W— 7s 

izofr-Bf&zixtz?— p&m&mmzm— ^isj©«§se^ 

T*. ***»ttTMiH5 (b) 51= -7- K«» 

A©**©?— K»M»IIItt7 5 afr&WEV 1 2 
&£*tftjf?1 9-K8B7 3 af*-fe;U7U-r£aS£TM# 

Q 1 ©<*-ON-f ftCiilCj: y#-7 — KttlC#»0>*1 © 

«a»7 6i=»f»*i**. mi <Dm^7 6i±, t*^h 
-f*w=3i*#«**t*. 5i*#tf-rcii=j:y. 

Ml 7 2 .tSSM-fft**. C(D5cMSW=l*, >^'J-fe;u* 
E«L<Clt*vtfPJIHI**4Ltttx. 11 tt>m3SI£7 6 

X-f •y^£tf-LT=&-fe;U7'H'©m2© , 7 — K»7 3 b 

SCtl-J:^. tS*£LT. % 1 -7- K*0DTI=ra— * 

2 -7- Karcxe sse-t c t tfsimzteh, %zn 

-KttO*«tl*V2*tt*#jL«B«l!iItt7 5 bl=«« 
SFftfto 

[0 0 4 8] 8Lh. KWLfcJ:3l=-b;U7U-<l=ai5fltt 

tt+saiRjKD^-Kai^EK-rsctizjiy. pica 

^«Jfl£J: y /Jx$lx-7— Ktt$Jl*9EI=J: y*£T?#« 
tfcft. 

[0049] (m6©HS£©ff^) <fcl_. ##6Bjl©fg6 

f^C^^IC^- Ka*GMR«©i«fc«LM4TJla)W- 

©<fe©IBfg-C $>•!>„ m4©SIJ£j&8i-el»Sf§Lfc«fc5l=:. 
-ftAlcaMlft^-KttttatKJ:'^ tS*&<*;&tfS# 
iMf*«fTiL<5». -feJUTUf 0>-ii5 (B 6 T?fi£«) © 



ffi!)lHl8&f££B&T?#. =S-lr;UTH'lcft®(DV2tt3glc 
SfSitiSlEft. f LttS (H6 -Cli^iS) tliVUi 

■*ft. 9- KMHISIB8 5 * X-f t LTffllV Q 

3 ©t$fc;w Ltff*fl)7- KMSSKH]* 

ft. WSO-K WSn-ltt. 9— KftBKtffMI* 

[O050] («7©*ltC!>»«) *»H(D*7 

■CI*. ^H©?- KttJI£ tt&lttflM- ft = fc l= * l J JMk 
l=tt«LTE«^*©«tttf*#<ftftfcl.*5IHlB!&«fc 
ft. 3- "7- KttJla>Ett%tn:A</J^L^4l$l*|l!IH«i:i^ 
*<. E««tt*<*#l*»*. «E*T-*>RCBHA<IHB 
ittft. 5 I="7-K«»«S»t5C tic 

«fe y ±tep^BA<«ar' * ft. 

[005 1] *§li£Jg®-CI*0 7 ic^-T <fc -5 ic. -tr;ur 
u-f L"T 9 1 ic^gflur. -tr;u T-u-r 

>T > n«7 t3-?- (Main Row Decoder) 
9 2. §»77b-f 9 1 «|= % -y-^P- t3— 
(Sub Row Decoder ) 9 3 JEiti. ^LT, / 
-T > a— fa-?-9 2if? P— tp — $f— 
9 3 -f >*7— K& (Main Wo r d — L i n 
e) 9 4l:*l)S«U P~ f3-5f-9 3^ 

&7^7b-f 9 i^ESrTft?— K«f=l*s *m%<D& 

[0052] c©«*:5i::t3— ^f— S-^fflf ftct-c, 

Kt^r cii^(Dii7cii}q)$i]-e#ftc 
[0053] (ftsosttOHitS) *i=**wa>»8a> 

SJ£ff$ig£!8B.H J t'fto tit3fc©M R A MTf 14. D R AM© 

«* 7 i=tttta>-fcJU7 i/-f7"p ^©lagSf©?- KttSH 

A<j5S^ft G M R p« ^ 'J iz l4Sfefipfi<|-C fc ft 0 
[0 0 5 4] *ii!£^^r*i4itia<D-tz;uTU-<(D1tl3tro 
■7— K«*ra«*l=iB«Lrt-l-<7>5fi*«3t*1 O-b^T 
U-ftf>1 9-Ki*l«Lfci:H«i:MT»i. X. 

*snfi»ni= j: y - Ktosttft 

[005 5] @8(Z^^-2-^<7)-t:;U7'U'('7"P'V^ A, 

□ -■ 5*3— jfB*<ttttS*u S6l=P-fa-: 5fAlcS 
Sc^4x-fe;UTU'f B(Dfit©9- K»1 0 2 B£DHlblC 
fflL^7=^3!t^-feVUT U"f A©ffS©7- Ktt 1 0 2 AO) 

SR-iftlcflH^fto cttli. -b^TU-f BlcftgtLfcP— 7 s 

a-yBffl-7- KaUEMBIKASIIIft K5-f 

*3Si:. p— TP— ?A0)r>- KttSnislBOA^a; K 

7'f/<(o*a[flg^$ift3iL. (vi+v2) / 

2 [V] (V1. V 2l4#-tr;U7H'lc , 7— K^IEISIh) 
B101A, 101B,ty^bWtE) S#4t4 



(9) 



10-106255 



ZtT-mtfLi-Zo m8<D#ffln%%\t (V1+V2) /2 

ICISQ 1 0£O F F Lt9- KI&<tCDj£^£$£o 0 d*L 
lz<fcy, W7U-f B0) r 7-KJSIcS-rmEA<^^I$ 

5*a5l§r*\ clockSk 6W |:J:§?5m^ 

C. 

[0056] ja±ittBjLfcJ:-?ic. ^uss^si-.fcyis 

Lfcif-^T-t. HICDiZ JUT U^P 1*<D 7 — 

y, SSltLT> ^§!*©7-Kif-$Sch i P H 

[0057] (Sis ±a(DlftK-ei*2-D<D-tr;uTU-r^p 
Zmi^rmWLtztf. 3 o&±<D-tr JUT L"f ^P-v 

(|g9(7)m£a)ff$^) ffi^MRAMT'lt DRAMCD 
*5l=1tSt©-lz-'UTH'^P-v9ro^S[CDt*-v M££l^ 

1 *©f'y h«S«?LTt*lfl)tI 

[0 0 5 8] *SHfi»»-etttt»(0-b;UTU'ffl!)tt*O 

i — r coi tf-v nt*iij?LfctH*i=«a-e#*. 
f*^a*j 

[0 0 5 9] *SSJfeflS@£H9©7Ft-2 OfDt^TH" 
■?Uy9&m\Z&m-t 2 0<75-(z^TUl'^P^-> 
A, BCD ?*> -fe JUT U-f B©t''V hfg«3SSS±[si8&-eJ3 

Stl=S*lfflLTt^-5. BP*.-feJUT U'T BCDtf-:/ hf&flgit 
££[H)S&CDa$tfS: K 7 . -tr JUT U 

•f A CD tf -v h tt*3Eft£mBG>ft*« K ^ -T / n*(D«3H|iJ 

[0 0 6 0] *HtS^SI-<ty. «l$CD-trJUTL<-1'?'P 
•V^CDlt&CDt:-;/ (rtttK— feJUTU-fCDlt&CDIf 

£EIB*l::ajRLfc**-eti, -£CD;SSm;7iE£, 
1|©Wl/'f7P"^iD1 O0? try h$£*t£jMA/f£ 

i§£.tp]§licai&& 0 *n^^ic<ty«gfea>t*-y 

hJ£<DI^B#jtt£lt*<pI&l-ky, ISJftfcLTMfcbf? h 
■X— 5ch i p^-^tb^J, ch i p P*3^A±)~3~-g> C £ 

[0061] m9 roms^lg©S¥«i$0io$fflLx 

TUiB^-r-z,, g|1OI40 9CD-tzJUTU--f Affl/t'JtiU 
1 i, p-^rn— Sflctttt*- 67- KttWLO ~WL7. 

0. BLO \ BL1, BLT , ^CflrS© tf -V hJSl 



[0 0 6 2] GMRKCDS§Ug*n^b^l*5%~ 1 0 0 
%H*Ljb*3BBWi*«E<, 1 *©e«</ hggl~«S& («jt 

ymatft*. -tft-e* hi oic*-r<fc-5i^ tw^if, 

4 & (111a, 111b, 111c. 111d) CD"t» 
;U£tf*jeL.T, Bft-f£;t)7A«|&1tCSLn-2<D h 
7>vX$Q12^Lt> > -Otf? h$|B L 1 leg 
J^t-So BL1^lih7>v^$Q15, 1 6^Lt 

[oo6 3] fct% a«7- K«r=«»-r*i«iR-b 

JUdO^A^ tf-;/ h$l (BLO. BLO' ) £ r e f e 
rencet'7l-gi: Lt> aRt/^^ftlVi tf h 

[00 6 4] 011 (a) 14, 09©e«; h$SS3Sf6± 
@S&a>PMl£^-ro Hill (a) ICS5LNT. =&tf-v h*£ 

(BLi. BLi ') I4SIM=t— < $K7)K.*-ajL/»£ 
&<*CD;&ir. f'>hii^bt'7hii' lc®;7fi£;7iiL 
y . f»;h«i 'A x tf v h tft i l~t3E£iiE-*-|&Sft< 
— OCDtf-V hit*} (BLOtBLO' . BL 1 t 
BL1 ') CD#*(::SjSV3A^a;:iSV4|::®jffi£3it-r 
E]SS*<i&^ ^Cf> BLO^bBLO' B 
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